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GENERAL COMMENTS
It isdisturbing that | submitted comments after the posting of theinitia draft of this report
identifying factud errorsin thereport, and these errors were not corrected.

My overdl assessment of thisreport is that theinitid draft, written by Sciences Internaiond
(S1), contained numerousfactud errors. Importantly, these errors were not evenly distributed in
tha they were focused on discrediting government-funded studies condwcted primarily in
academic ingtitutions by recognized authoritiesin avariety of disciplines tha reported significant
effects of bisphenol A (BPA). The present interim draft has donenothing to rectify this blatant
pro-indugry bias. This biasis congstent with a statement uncovered in aletter (posted at
EWG.org) from theformer president of S, Elizabeth Andason, to aclient (RJR Tobacco
Company); shewrote that the assodation with government agencies gave SI Qunique credibility
to negotiate with regulators on behaf of our private sector clientsQ This report is the Gmoking
gunOdemongrating that Sl engaged in a systematic distortion of the science to benefit its
corporate clients that manufacture millionsof pounds per year of this chemicd.

Thedecision by the CERHR to continue to use the flawed report initidly prepared by Sl after
deciding to fire Sl due to undisclosed corflicts of interest requiresinvestigation by an
independent agency as opposed to aninternd review conduded by the NTP. My view isthat an
independent investigation of this report will confirm that it containsinaccurate information and
tha theinaccuracies are aimed at discrediting government-funded research. Theideathat agroup
of scientists, includng a number working for corporations without a backgroundworking with
BPA (astated criterion for being chosen to serve on this pand) coud go through over 700articles
on BPA and rectify themyriad of errors made by Sl isnot logicd. Also, what will be apparent to
any knowledgeable reviewer is theglaring failure to Gonnest the dotsQ with theresult that
studies that should be looked at as a QpackageOof information are treated as independent,
unrelated observations(l provide examples bdow). This, of course, reflects thelack of expertise
with this specific subject (BPA) by themembers of this pand. Theerrors and lack of attention to
critical issues are a seriousconcern and demondrate that selection of at least afew pand
members directly invadved in condicting research on BPA, and with prior familiarity with the
published BPA literature, was needed. It is clearly time that the policy of the NTP that having
demondrated expertise disqudifies someone from serving on a CERHR pand be re-eva uated by
an outside agency.

That an agency (the NTP) within NIH would alow this tainted review process to continueis
disturbing. There should thus aso be concern with the other reports (about 20) that were
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prepared by SI, and again an independent agency, not the NTP, should be charged with re-
examining these reports to determine whether factua errors and bias are dso foundin these other
reports. Government agencies charged with self-examination (which is what is now occurring
with regard to the prior CERHR reports prepared by Sl) are proneto conclude that al prior
actions were correct.

If one wer e seeking to establish a mechanism that would bevirtually certain to
under estimate the potential for harm to be caused by a chemical, the CERHR mechanism
is exactly the process that they would want to establish to achieve that objective.

EXAMPLES OF ERRORS AND EVIDENCE OF BIASIN THE REPORT

| SSUE 1: TYPE OF FEED

On P 210the pand stated: Orhe Purina 5001chow has high and variable |evels of soy
phytoestrogens, and the corn cob bedding is known to be problematic dueto
antiestrogenic constituents.OOn P 219regarding the Palanza et d 2002EHP study, the pand
stated: OThe use of a diet high in soy isoflavones is an additional weakness.O.These
statements are clearly intended to reduce the credibility of thefindingswe reported. The pand
member(s) responsible for this statement should consider the following:

In all research condwcted in my laboratory a combinaion of Purina 5008 pregnancy and lactation
chow and Purina 5001 maintenance chow have been used. Neither of these rodent feedsis as
variable as Purina 5002,which was used in the Tyl et d. 2003study as well asin the Cagen et d.
1999study (the pand identified this study by Cagen as a QeplicationOof the Nagd et a. 1997
study conduded in my laboratory, which isinaccurate given that they did not use the same feed).
Thigpen et d. (2003Comp Med) reported that some batches of Purina 5002feed could interfere
with the detection of DES effects, accounting for thefailure of both the Cagen and Tyl studies to
find effects of BPA, and thefailure of Cagen to dso find any effects of the positive control, DES.

Using the combination of 50085001 we have reported that an increasein free serum eestradiol of
0.1 pg/ml (parts per trillion ddivered viathe mother by Silastic capsule s.c.) in fetal CF-1 mice
significantly increased the size of thefetal prostate and caused maformation of the urethra; this
dightincreasein fetal serum estradiol aso permanently increased prostate size and increased
prostate androgen receptors measured in aduthood We showed the same effect with ora
administration to pregnant CF-1 mice (viafeeding using a pipetter to reduce stress assodated
with gavage) DES at 0.02, 0.2 and 2 micrograms/kg/day maternal body weight (vom Sadl et d.
1997,PNAS). In addition, we showed the same effects on thefetal prostate (addtiond gland
formation, hy perplasia of the basa epithdiad cdlsin the devel oping glands and gross urethral
malformationg of a 0.1 microgram/kg/day maternd body weight dose of either DES or
ethinylestradiol as well as a 10 microgram/kg/day dose of BPA fed to pregnant CD-1 mice
(Timms et d. 2005,PNAS). We then removed the prostatic region of the embryonic urogenital
sinusin CD-1 mae mice and cultured the mesenchyme cells (these are the estrogen and androgen-
responsive cdls) and showed that a dose of estradiol (0.27 pg/ml; parts per trillion) that was
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exactly thefree concentration tha stimulated thefetal prostate in our prior in vivo experiment
(vom Sadl et al. 1997 PNAYS) stimulated a significant increase in androgen receptor gene activity
(Richter et d. 2007,EHP), thus ruling out any interference in the response of this tissueto
estradiol by the phytoestrogensin 5001feed. In this same expeiment, the concentration of BPA
tha significantly stimulated both androgen and estrogen receptor gene activity was 0.23 ng/ml
(parts per billion) which is exactly in the range of human feta exposure to uncnjugated BPA
(Schonfdder et d. 2002 EHP). Using the same Purina feedswe have reported that fetal exposure
to amaternd ord dos of BPA or 2.4 micrograms/kg/day significantly increased postnatal weight
gain and advanced the age at first estrusin femae CF-1 mice (Howdeshdl et d. 1999 Nature).
Feeding pregnant CD-1 mice 10 micrograms/kg/day BPA dso led to impared materna behavior
(Pdanzaet d. 2002 EHP). Findly, alarge number of studies condicted over a20-year peiod
with these feeds showed differences in postnatal phenoty pe dueto very small differencesin feta
testosteroneand estradiol levels based on an anima & intrauterine position relative to siblings of
the same or opposite sex. How coud anyoneaware of these findings propose that the use of the
5008and 5001 feedswas QproblematicC? Clearly, over thelast 30 years of conducting research
on mice with these feeds we have provided extensve evidence for effects of low doses of
estrogen.

Every mgor finding discussed abowve has been replicated: Gupta (2000,PSEBM), a recognized
authority on mae reprodudive system development, replicated our prostate findings (while
nether Ashby et a. 19990r Cagen et a. 1999coud replicate this finding, nore of theauthors on
either of theseindugry-fundel papers had ever conduded an experiment related to themale
reprodudive system, and in each case, they also reported no effect of thar positive control,
DES). Theintrauterine position effects have also been shown by Dr. JohnVandenberghin
numerousstudies with mice, and these effects have aso been reported by alarge number of other
investigators. Clearly the feedswe used did not disrupt our ability to detect these very low dose
effects caused by endagenoushomones, since these findingswere replicated by researchers using
other species and mous strainsand different feeds.

Theabowe set of studies, which represent a small subset of thelarge number of studies
concerning effects of low doses of endagenoushomones, homondly active drugs and endacrine
disrupting chemicds condwcted in my laboratory using these same feedsover thelast 30 years
provides an example of Gonnecting the dotsO The pand failed to integrate theinformation from
these different studies and thus made a criticism regarding the feed that was incongstent with 30
years of published research as the basis for reducing theimportance of studies reporting adverse
effects of BPA, and thisis aso thecasein othe portions of thereport regarding other issues.
With specific regard to thecriticd issues relating to BPA, thisisnot surprising, given tha none
of the pand members came into this process with a prior knowledge of themassive (> 700
published articles) BPA literature. There are independent academic researchers who have
extensgve knowledge of this large literature on BPA, and they were al explicitly excdluded from
membership on this pand.



| SSUE 2: ROUTE OF ADMINISTRATION AS THE BASIS FOR ELIMINATING
STUDIESFROM CONSIDERATION BY THE PANEL

On P 130the panel states:

QhePand carefully conddered the vaue of studies where Bisphenol A was administered
anywhere othe than to themouth or stomach of theexperimental anima. Because human
exposure is overwhdmingly ora, and because ora expasure produces an internd metabolite
profile which is ovewhdmingly dominated by the (inactive) glucuronide, the Pand concludes
that injection studies, unless they proved otherwise, would produe metabolite profiles which
would be skewed heavily towards higher levels of the parent compound,and would tend to
produe Ga se positiveOeffects, from the point of view of the human ord situation O

MY COMMENTS: TheBPA pand diminated from congderation any study that did not
invave ord administration. However, human blood and urine levels of BPA are greater than any
current mode of exposure predicts should be fourd. Because we canna account for the high
levels of BPA foundin virtudly al humans (median valuesin the parts per billion), it islikely
tha there are multiple routes of exposure to this ubiquitous environmenta contaminant thet is
produced in excess of 6 billion pounds per year worldwide. Theonly way that bloodand urine
levels can bein the part per billion rangein virtudly everyoneexaminedis that thereis
continuows exposure to BPA viamultiple routes, a prediction which directly contradicts that of
the pand. Thedecison to diminate from congderation any animal study that did not administer
BPA ordly isthusinappropriate andincongstent with the data from alarge number of
biomonitoring studies. This prediction of exposure from multiple sources is congstent with
information presented in thereport onP 4. Section (1.2.3.1 Environmental fate andbisphend A
levelsin environment Bisphenol A may be present in theenvironment as a result of direct
releases from manufacturing or processing facilities, fugitive emission during processing and
handing, or release of unreacted monamer from produds {E uropean-Union, 2003#2146}.
According to the Toxics Release Inventory daabase, total environmentd release of bisphenol A
in 2004was 181,768 pounds, with releases of 132256 pounds to air, 3533 pounds to water, 172
pounds to undegroundinjection, and 45807 pounds to land { TRI, 2004#2251} OGiven the
uneplained high levels of BPA in humans these are likely undeestimates of the actud
environmenta contamination tha is occurring as BPA-containing items are discarded into
terrestrial and aquatic ecosystems.

In addition, the members of the pand did not take into accountthat while there are data showing
tha route of administrationimpacts therate of clearance of BPA in adults, dueto more rapid
metabdism of ordly administered BPA, no such data exist for newbom rodent pups. Newbom
pups have been shown to have limited capacity to metabdize BPA, and the differencesin rate of
metabdism seen in adults assodated with different routes of administration would thus not be
expected to occur in pups. In summary, particularly during development, al routes of
administration provide vauable information regarding the potentia heath outcomes of expasure
to BPA and should be conddered in evauating the potential for adverse hedth effects dueto
human exposure to BPA.

Finaly, bdow | will discussin more detall theconfusion that obvioudy exists among panel
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members abou theissue of Gase positiveOeffects noted in their statement above Regardless of
route of administration, it is astonishing tha the panel would conclude that administration of
BPA to pregnant and lactating rodents viaan infuson pump s.c. at adose 2-million times lower
than the current published LOAEL (see studies from AnaSoto and Beverley Rubin laboratories
showing effects on off spring of BPA at amaternd dose of 0.025microgram/kg/day), would
produe Ga se positiveOeffects because there was continuous exposure rather than exposure one
time pe day viaord administration. First, if thefindingsare rdiable, and many have been
repeated in multiple experiments and are thus clearly reliable, then they cannotbe categorized as
Qalse positivesO

Thedecisionto completely ignore adl non-ora administration BPA research is a demongration of
alack of understanding by the pand regarding theimportance of explaining the high exposure to
BPA tha has been reported for humansin many studes, alack of understanding that metabadlic
studiesin aduts areirrelevant for fetuses and newbom babies (babies are notlittle adutsis the
maxim in pediatric medicine), and alack of understanding of what conditutes a Ga se positiveO
effect.

In summary, route of administration isan invalid badgs for eliminating studies from
consideration, and all such studies should be considered in evaluating the health effects
of BPA.

| SSUE 3: INACCURATE DESCRIPTION OF THE CONTENT OF AN ARTICLE

On P 209-210the pand reviewed vom Sadl et d. (1998 Tox Ind Sci) and deemed it of limited use
dueto statistica issues. Thediscussion of thestatistical issuesis entirely inaccurate. These
inaccurate statements were identified in detail in the review | previoudy submitted in response to
theinitia draft but have been ignored by the pand.

Regarding my published study (vom Saal et al 1998), | have to wonde how carefully this report
was prepared if thelack of clarity aboutthestrain of mouse used and the method of assigning
males to groupscould beindudel as a criticism. The beginning of the QA nimal sOsection of this
publication (see p 243) states: GCF-1 mice were purchased from Charles River LaboratoriesEO.
Regarding the selection of males, it was stated that they were Qandomly selectedOand tha the
males were those used to report the prodate datain the Nagd et al study, where we also clearly
identified tha only onerandonly selected male per litter was used. Testisweightand the
andysis of it (by ANCOVA) are extengvely discussed on p 246-7, and thetestisweight data are
presented in Table 2. It appears tha thereviewer failed to note that thedaly sperm produdion
data were adjuged for testis weight (DSP per gram of testis). The statement aboutthe need for
knowledgeof testisweightis thusabsolutely correct, butif this was recognized as being so
important, how could thereviewer fail to knowtha we had taken thisinto account Even a
supeficial examination of the paper will reveal tha this criticismisinvdid based onlooking at
thetitle of Figure 1 from this publication, which states aily Sperm Produdion Per Gram
TestisO This appears to bea blatant attempt to decrease theimpact of these findingsby making
up false criticisms.

On P 283 it states: “Onegroupof investigaors reported decreased sperm produdion efficiency
(LOAEL 0.020 mg/kg bw/day) {V om Saal, 1998#187} and increased prostate weight at 0.002
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but not 0.020 mg/kg bw/day {N agd, 1997#6;Vom Saal, 1998#187} in offspring of mouse
dams exposed during pregnancy.”

Theundelined statement isinaccurate. We reported statistically significant effects on
the progate of BPA at both 0.002and 0.020mg/kg/day .

On P 98[The Expert Panel notesthat does not suggest that bisphenol A is more potent
than 17! -estradiol in vivothan in vitro. The Expert Panel also notesthat Nagel et al.
appeared tobereferring primarily to prediction of developmental effectsin the prodate
rather than the estrogenic endpointsdiscussed in this sectionE]

Themembers of the pand who wrote this obvioudy did notread the Nagd et a. 1997
study, specificdly thediscussion on p 74 regarding theimplicationsfor estrogen responsiveness
of exposure to xenoestrogens such as BPA dueto of thelack of binding to high affinity plasma
proteins, thisis aso discussed in the companion paper (vom Saal et a. 1998 describing the
effects on othe mae reprodudive organsin addition to the prostate. Our prediction was not
focused just on the prostate but on al estrogen-responsive endpoints, in direct contradiction to
the concluson reached by the pand.

On P 214thereview of Howdeshdl et d. (1999Nature) demondrates confuson by the
reviewer(s). We examined femae siblingsidentified as devel oping between 2 males (2M females),
between amde and afemae fetus (1M females) and not next to amae (OM femaes), and found
tha the effects of fetal exposure to avery low dose of BPA onther postnatal rate of growth and
timing of peripubeata events was greatest in thefemaes with the highest fetal levels of estradiol
(OM femaes) and lowest in thefemaes with thelowest fetal levels of endagenousesttradiol,
suggesting additive effects. Thereis ahugeliterature on intrauterine position effects. The
statistical criticisms used to reach the concluson tha this study had Gnargindly utilityOfor
evauation purposes are: QA\lthowgh the authors identified alitter-based anaysis, it was not
aways clear that this applied to al andyses (in Study figure 1, the n values exceed the number of
dams, suggesting that some of the data were analyzed on a per pup basis.O

The person who wrote this had no understanding of this paper and that siblingswithin litters
from different intrauterine positions were being compared. In addtion, the reviewer appears to be
unaware tha he/shewas reading abrief communication in Nature, which does not alow for
incluson of dl of the detalls deemed essentid to the reviewer. Thus, an article deemed important
enowh to be accepted for publicationin themog prestigiousjourna in theworld is dismissed by
this pand. The statement that we did not providetheNIH Low Dose Pand with the datafrom
this experiment is inaccurate. We were told not to subnit these data, since the statistics sub-
pand was overwhdmed with too many other studies to analyze, and the data from this
experiment were notin an Excd spread sheet.

On P 215in theandysis of the Gupta (2000PSEBM) article showing tha feta exposure to
BPA viafeeding the mother stimulated an increase in prostate weight at 3 times during postnatal
life, thefollowing criticism was made by the pand: (It was not clear if the offspring or litter was
congdered the statistical unit.JO On page 63in thearticle by Gupta it states: GFor determining
organ weight and biochemicd analyses 15 offspring (1 from each of the 15litters) were used for
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each time point. OWhat coud be clearer than that statement by Gupta. In the Gtrengths and
wesknessesOsection acriticismis; Qhe apparent lack of attention to possiblelitter effects.O

On P 216 regarding the criticisms of the Gupta 2000 paper, theentire section about the criticism
by Elswick et d. should be deleted. This criticism was based onamode proposed by Elswick et
a. 2000that was deemed OnisleadingQ Ollogical Gand GlawedOby the NIH Low Dose Review
Pand. The CERHR BPA pand has very selectively quated from the prior Low Dose Peer
Review Pand report. It is thus noteworthy that the Elswick et a 2000study, which was deemed
to have been essentidly a frauduent misrepresentation of statisticaly significant findingsof a
increase in prostate size caused by developmental exposure to bisphenol A but was presented as
being not statistically stignificant by Elswick, led to pages of scathing criticism of the statistics
by the Low Dose Peer Review Pand. A pathetic attempt by Elswick to create a statistica model
suggesting that thar results were redly fase positive findings which was shown to be complete
norsense in the Low Dose Pand Review report, somehow escaped the naotice of this CERHR
pand, and,in fact, ended up bang used as the basis for criticizing another well condicted study.
Seethereview of the Elswick pgoer, which forms the basis for the criticism of the Gupta article,

onp A86- A9l of theEndoaine Disruptors Low Dose Peer Review at:
http://ntp.niehsnih.govindex.cfm?objectid=06 ;S CE98-E82F8182 7FA81(102D36904 7

Thisisanother example of biasin theinitial report prepared by Sl. It should be noted that
theElswick et al 2000study was conduded at the Chemical Indugry Ingitute of Toxicology
(CIIT) in Research Triangle Park, NC, and is congstent with the condusonsof all other
indugry-funded studies, 100% of which report that BPA causes no significant effects at low
doses. Thereport prepared by Sl, which has corporate clients who manufacture BPA, isthus
congstent with all other publicationsabout BPA from organizationsassod ated with or receiving
fundsfromindudry.

|SSUE 4: STATISTICAL REASONS FOR REJECTING ARTICLES FOR EVALUATION
The pand identified on P 130 Oaninsufficient number of animals for rigorous statistical
analysisE (in the case of a small n) that insufficient animalswer e analyzed to provide
confidence in theresults.Oas a basis for diminating studies from condderation. Thereisa
fundamental statistical falacy here, namely, that a specific number of animadsisrequired to have
QeliableO(repestable) results. | attended thefirst pand meeting and listened to members of the
pand discuss thisissue and was stunnal to find that there were members of the pand who
bdieved tha it was appropriate to set establish nunbers of animas tha they would accept
withou regard to what oneshould learn in introductory statistics. theability to find statisticaly
significant effectsis based on precision (error variance) and magnitudeof the effect. As amember
of theUniversity of Missouri Anima Care and Use Committee (ACUC), we required
investigators to jugtify the number of animas to be used based on condicting a power analysis,
and experienced investigators ty picaly had prior data that providesinformation aboutthe
number of animals required to achieve statistica significance based on estimates of variance and
the expected magnitudeof effect. If an investigator had used thecriteriaestablished by this pand
as thebasis for establishing numbers of anima's per group, the proposal would be rgjected by any
ACUC asnot in compliance with the NIH guide for the care and use of animals. This rationae by




the pand to diminate studies from consderationis clearly inappropriatein that it is inconsstent
with NIH policy to use thefewest nunmber of animals reguired to achieve statistica significance.

A number of studies condicted in my laboratory were deemed of margina utility dueto
statistica issues. Thecriticians demondrate a serious flaw in the pand report in that statisticaly
significant findings(such asthose in Nagd et a 1997 EHP) were deemed inadequate (presumably
fase positive findings) due to what the pand consddered to bea small sample size, even though
thefindngswere statisticaly significant and subsequently replicated in other studies condicted
in ourlaboratory. This makes absolutdy no sense at dl. Thefact that other investigators
conduwcting what they were reporting as replicationsof our experiments, but which in fact were
condwcted usng different procedures, is not alegitimate basis for discourting our findngs
particularly when most of the hegativeOresults were from studies funded by chemica
companies or thar trade organi zations

| SSUE 5: FURTHER EVIDENCE OF BIASIN THEINITIAL SI REPORT AND IN THE
APPLICATION OF STUDY REJECTION CRITERIA BY THE PANEL

On P 213an example of clear biasin theapplication of theissue of group size is thestudy by
Ashby et d 1999in which adult femae mice were reported to not differ in thar uterine weight as
aresult of prenata exposure to BPA or DES. In the review written by Sl and not chalenged or
commented on by members of the pand, Sl stated: Qn female offspring from the bisphenol A
groups, there were no significant effects on body weight or organ weights, including cervix,
uterus, vagina, and ovary.OAnyone examining theliterature would know that in intact female
mice, uterine weight varies over 4-5 fold during theestrous cycle. We founda significant (30%)
increase in uterine weight in adut femae mouse offspring in response to expasure to alow 0.1
microgram/kg/day DES dose administered ongestation day 11-17 (this dose adso stimulated an
increase in prostate weight in males). But, to find this we ovariectomized theadult females and
(based on extensve pilot data) administered a dose of estradiol viaSilastic capsule to the
ovaiectomized femaes that stimulated uterine growth, but not maximaly. We thus reveded a
prenatal DES effect by condicting an experiment in which small differences coud be reveded and
backgroundvariance was very low (Alworth et a. Tox Appl Pham 18310, 2002. In shap
contrast, Ashby et a 1999examined 36 control gonadaly intact femaes from 8 litters for uterine
weight and compared BPA and DES treated femaes to these control females. Thelowest uterine
weight valuein the control group was 67 mg and the largest uterus was 290 mg (range = 223 mg).
Themean for the 36 femaes was 133 mg and the SD was 52 mg (thisis based on data provided
by Ashby to theNIH Low Dose Peer Review Pand that met in 2000) Power andysis conduded
on these data demondrate inaufficient power to find the predicted magnitudeof effect, given that
there was no attempt to control for variability in uterine weight by controlling stage of estrous
cycle or by ovariectomy and estrogen treatment. This flaw should have been noted and the study
should have been deemed unusble by the pand.

SUMMARY

The lack of attention to grossdesign and statistical flawsin industry-sponsored studies
provides evidence of biasin theinitial report prepared by Sl staff. Thelack of awareness or
concern with these flaws by the members of the CERHR BPA pand meansthat this report
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cannotbetrusted to provideregulatory agencies with an accurate, unbiased assessment of the
potentia human hedth effects of bisphenol A.

Theflaws and biasidentified above are just examples chosen to demondrate that thisreport is
unfit for use by the CERHR. Thereis noway for any pand to correct dl of theerrorsin this
report.



